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Introduction

Benchmark 1: Modeling results

Benchmark 2: Modeling results

There were no standards for the validation and verification of tsunami numerical
models before 2004 Indian Ocean tsunami. Even, number of numerical models
has been used for inundation mapping effort, evaluation of critical structures,
etc. without validation and verification.

We compare incident wave, flow depth (h), velocity (u), and specific momentum
2
flux (hu ) information between the experiment and model. Here, we compare
incident wave at WG1, WG2, WG3, and WG4 (Figure 2) and flow depth (h),
velocity (u), and specific momentum flux (hu 2) at wave gauges WGB1 and
After 2004, NOAA Center for Tsunami Research (NCTR) established standards WGB4 (Figure 3), and WGB6 and WGB9 (Figure 4).
for the validation and verification of tsunami numerical models (Synolakis et
al., 2008), which will be used evaluation of critical structures such as nuclear
power plants against tsunami attack. NCTR presented analytical, experimental
and field benchmark problems aimed to estimate maximum runup and accepted
widely by the community.
Recently, benchmark problems were suggested by the US National Tsunami
Hazard Mitigation Program Mapping & Modeling Benchmarking Workshop:
Tsunami Currents on February 9-10, 2015 at Portland, Oregon, USA. These Figure 2: Incident wave comparisons at a) WG1 and WG3, b) WG2 and WG4. (See Figure 1-c Figure 5: a) Locations of wave gauges (white and black dots show the control point and the two
benchmark problems concentrated toward validation and verification of tsunami for the wave gauges location).
ADCP locations respectively). b) 10 m resolution C-grid in ComMIT. C) Japan 2011 tsunami
numerical models on tsunami currents.
source used in the modeling (green rectangles). After Tang et al. 2012. d) Comparisons of free
surface elevations at the control point.

Two of the benchmark problems were: single long-period wave propagating onto
a small-scale experimental model of the town of Seaside, Oregon, USA and current measurement of the Japan 2011 tsunami in Hilo Harbor, Hawaii, USA.
These benchmark problems were implemented in the Community Modeling Interface for Tsunamis (ComMIT) (Titov et al., 2011), which is a user-friendly
interface to the validated and verified Method of Splitting Tsunami (MOST)
(Titov and Synolakis 1998, 1995) model and is developed by NCTR. The modeling results are compared with the required benchmark data, providing good Figure 3: a) Flow depth, b) cross-shore velocity, c) cross-shore specific momentum flux com- Figure 6: Comparisons of horizontal (u) and vertical (v) velocities at the ADCP location
parisons at (right) WGB1 and (left) WGB4. d) The wave gauges location is shown by the red HA1125, Harbor Entrance. (See Figure 5-a for the wave gauge location).
agreements and results are discussed.
star.

Benchmark 1: Model of the town of Seaside, Oregon
One of the benchmark problems includes a single long-period wave (NOT a
solitary wave) propagating up a piecewise linear slope and onto a small-scale
model of the town of Seaside, Oregon. The physical model has a 1:50 scaleidealization of the town of Seaside. A numerical model is developed for this
Figure 7: Comparisons of horizontal (u) and vertical (v) velocities at the ADCP location
benchmark problem using ComMIT. Modeling grids have the resolution of 3 m
HA1126, Inside Harbor. (See Figure 5-a for the wave gauge location).
and the time step of 0.1 sec. Friction coefficient is considered as 0.0009 n2 in
the modeling.
Figure 4: a) Flow depth, b) cross-shore velocity, c) cross-shore specific momentum flux comReferences
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This benchmark covers a field dataset regarding the Japan 2011 tsunami in
Hilo Harbor, Hawaii. We have developed a numerical model for this benchmark
problem using ComMIT. First, the ComMIT modeling result is compared with the
field measurement data for the free surface elevation at the control point (Figure
5).
Then,
the
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and
vertical
velocity
data
are
compared
Figure 1: a) Representation of bathymetry in the model scale. b) Representation of A-, B-,
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